rates for providers including dentists. These rates vary greatly by state. Previous research has generally found a positive correlation between state Medicaid fees and the fraction of private physicians who treat Medicaid patients. 3, 4 Very little work has been done on the effect of state dental fees on participation of dentists in the Medicaid program. The research that has been done has been limited to single states, such as North Carolina, 5 South Carolina, 6 and California. 7 Because low reimbursement rates have been cited as reasons for lack of participation of dentists in Medicaid in particular states, 8 this article relies on national data to estimate the association of state Medicaid payment rates for dental care in 2 years (2000 and 2008) with the receipt of dental care among children covered by Medicaid compared with other children.
METHODS
Data on Medicaid payment levels to dentists by state were obtained for 3 dental services in 2000 from a survey of state Medicaid programs conducted by the Lewin Group 9 and 7 dental services in 2008 from a survey of programs conducted by the Urban Institute. 10 The child prophylaxis fee was one of the fees surveyed in 2008. The 2 services surveyed in both years were adult prophylaxis and amalgam for 2 surfaces of a permanent tooth. The Medicaid child prophylaxis fee in 2000 by state was approximated by applying the state child-to-adult prophylaxis fee ratio in 2008 (on average, 75%) to adult prophylaxis fees in 2000 by state. This approximation is not expected to introduce much error in the measurement of child prophylaxis fees in 2000 because the fees for different services are highly correlated across states, suggesting that, in general, states with relatively generous fees for 1 service (eg, child prophylaxis) also have relatively generous fees for other services (eg, adult prophylaxis and amalgam for 2 surfaces of a permanent tooth). For example, in 2008, the simple correlation coefficient between adult and child prophylaxis fees across states was 0.92, between adult prophylaxis and amalgam for 2 surfaces of a permanent tooth was 0.91, and between adult prophylaxis and extraction (erupted tooth or exposed root) was 0.83.
Medicaid fee data for child prophylaxis in 2000 and 2008 were merged with data from the National Health Interview Survey (NHIS) sample child files for the 2000-2001 and 2008-2009 years to determine whether a child had seen a dentist in the past 6 months. Previous research comparing estimates of receipt of dental care from selfreported information, such as that in the NHIS, and chart review found good concordance. 11 The NHIS is a continuing national household survey of the civilian, noninstitutionalized population conducted by the National Center for Health Statistics (NCHS). The NHIS follows a stratified probability sample design described elsewhere. 12 Response rates are high, ranging from 72% for the 2008 data to 81% for 2001.
13
Sample weights reflect each individual's probability of selection as well as adjustments for nonresponse. The conduct of the NHIS was approved by the NCHS research ethics review board. This study used NHIS data and did not require separate institutional review board approval. Because of missing fee data for at least 1 year from 8 states (Delaware, Georgia, Illinois, Maine, Mississippi, Nevada, Tennessee, and West Virginia), analysis was limited to records for children and adolescents between the ages of 2 and 17 years living in the remaining 42 states and the District of Columbia. The analysis began with 37 658 children and adolescents aged 2 through 17 years in these 43 jurisdictions and ended with a sample of 33 657 after omitting records with missing information on any variable used in the analysis.
Mean receipt of dental care among children and adolescents by insurance source and state Medicaid dental fees for child prophylaxis for 2000-2001 were compared with 2008-2009 using t tests and a significance level of .05. Logit models were then used to estimate the probability that a child had seen a dentist in the past 6 months. The first analysis adjusted for only a limited number of covariates in addition to insurance status, including age and sex, in order to describe the overall difference in use of dental care for children covered by Medicaid or CHIP compared with privately insured children. The second analysis added additional controls in order to investigate the possible reasons for any difference in use of dental care for children covered by Medicaid compared with privately insured children. Additional controls in the second analysis included children's characteristics likely to be correlated with use of dental care and consisted of child race/ethnicity, poverty status, and the state Medicaid child prophylaxis fee.
In all analyses, CHIP beneficiaries are included with Medicaid beneficiaries. This is not expected to have a substantial effect on the analysis for several reasons. First, of the 43 jurisdictions for which data are used in this study, 34 CHIP programs are either Medicaid expansion programs (13 including Washington, DC) or combination programs (16 states). Only 14 states of the 43 jurisdictions have separate child health programs.
14 Second, even for children and adolescents, CHIP is a small program compared with Medicaid, accounting for less than 15% of total Medicaid and CHIP enrollment in 2008. 15, 16 Finally, it seems likely that state policy decisions would result in provider payment generosity for CHIP-only state programs being either unrelated or positively rather than negatively correlated with Medicaid payment generosity across states.
Year fixed effects were included in both models to control for any national trends in the use of dental care among children. State fixed effects were included to separate Medicaid's effect on access to dental care from any correlation between the Medicaid fee and other attributes of the state that may affect access to dental care. The use of state fixed effects means that identification of the effect of Medicaid fees on CHILDREN AND ADOLESCENT ACCESS TO DENTAL CARE use of dental care is coming from changes in fees within states over time. An interaction between the Medicaid prophylaxis fee and the dummy variable for Medicaid was included in the second model in order to test the differential effect of a change in the Medicaid payment levels to dentists on use of care among children and adolescents covered by Medicaid or CHIP compared with the reference category for payment source, private insurance. This is an example of a differences-in-differences model, 17 for which the difference-in-difference estimator tests the difference in outcome in the treatment group (Medicaid) before and after a change in the Medicaid payment level minus the difference in outcome in the control group (the reference category of private insurance) before and after a change in the Medicaid payment level, ie, the difference of the difference. The use of a control group seeks to help identify a likely causal relationship between changes in state Medicaid dental fees and access to dental care among children and adolescents covered by Medicaid even if state Medicaid fees are changed more in states that have different existing trends in access to dental care among children.
All analyses used sample weights, and standard errors accounted for the complex design of the NHIS survey using Stata software version 11 (StataCorp, College Station, Texas). Given the difficulty in using odds ratios as estimates of effect size, 18, 19 logistic regression parameter estimates were converted to estimates of marginal effects defined as the mean change among children in the predicted probability of having seen a dentist in the past year for a 1-unit increase in each independent variable. For example, the marginal effect of the Medicaid variable is the difference in the mean predicted probability among children in the sample of having had a dental visit in the past 6 months if a child is covered by Medicaid minus the mean predicted probability for the reference category (private insurance), holding all other covariates at their observed values. To interpret the effect of the interaction term in the second model, estimated coefficients from the logit model were used to predict the mean difference in outcomes for children covered by Medicaid and for those privately insured at 2 hypothetical fee levels, $20 and $30. Standard errors around the difference were estimated using the bootstrap method. 20 The association between the Medicaid payment level to dentists and receipt of dental care among children on Medicaid relative to privately insured children was assessed at an ␣ of .05. All hypothesis-testing was 2-sided. As can be seen in FIGURE 2, data from the NHIS show that the probability that a child or adolescent had seen a dentist in the past 6 months varied by insurance source. In 2008-2009, children covered by Medicaid were less likely (55%, 95% confidence interval [CI], 53%-57%) than children with private insurance (68%, 95% CI, 67%-70%) to have seen a dentist in the past 6 months, although they were more likely to have seen one than were children or adolescents without insurance (27%, 95% CI, 24%-30%). The percentage of children and adolescents who had seen a dentist in the past 
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©2011 American Medical Association. All rights reserved. The second model also controlled for poverty status, race/ethnicity, the Medicaid payment level, and an interaction between the payment level and Medicaid or CHIP coverage. Poorer children were less likely to have seen a dentist. Being other than non-Hispanic white lowered the chance of having seen a dentist. Non-Hispanic black children were about 11 percentage points (95% CI, 9-14) less likely to have seen a dentist than non-Hispanic white children, and Hispanic children were nearly 4 percentage points (95% CI, 2-6) less likely.
The estimated effect of the Medicaid dental fee on children's use of dental care is positive (0.1; 95% CI, −0.08 to 0.32; Table 2 ), indicating a positive correlation between increases in Medicaid payment level by state and overall improvements in access to dental care (for children with private insurance). The fee variable is, however, not statistically significant. Results from the interaction between the dummy for being on Medicaid or CHIP and the Medicaid fee for prophylaxis show that changes in Medicaid fees were differentially positively associated with changes in the chance that a child covered by Medicaid or CHIP had seen a dentist in the past 6 months relative to the chance for a child with private insurance (0.2; 95% CI, 0.11-0.44). The combination of a statistically nonsignificant effect of the Medicaid fee rate but a statistically significant effect on the interaction between Medicaid fee rate and the Medicaid or CHIP coverage indicates that increases in Medicaid fee rates had a statistically significant (positive) effect on dental care use among children covered by Medicaid but had no effect on privately insured children. Although the interaction is statistically significant, the magnitude of the effect is hard to interpret as it is the estimated effect of a 1-unit increase in the value of the interaction term. TABLE 3 therefore uses the parameter estimates from the logit model to estimate the probability that children and adolescents had seen a dentist at 2 hypothetical Medicaid payment levels: $20 and $30. Children and adolescents covered by Medicaid or CHIP living in states that paid $20 were less likely to have seen a dentist than children with private insurance, a 2.05 (95% CI, 0.38-4.48) percentage-point difference that is statistically significant. Children and adolescents living in states that paid $30, however, were no longer statistically significantly less likely than children with private insurance to have seen a dentist. A $10 increase in the Medicaid payment level was associated with an increase in the chance that a child covered by Medicaid had seen a dentist of nearly 3.92 percentage points (95% CI, 0.54-7.50) with no statistically significant association for privately insured children. An increase in the chance that a child covered by Medicaid had seen a dentist of nearly 4 percentage points is a 7% increase relative to the average percentage (55%) of children covered by Medicaid predicted to have seen a dentist at the lower fee. Table reports marginal effects from logit models predicting whether children have seen a dentist in the past 6 months. All models control for state fixed effects. b Model 1 controls for insurance status, age group, sex, and year. c Model 2 controls for those of model 1 plus family income categories relative to the federal poverty level, indicators for race/ethnicity, state Medicaid or CHIP dental fee, and an interaction between this fee and Medicaid or CHIP. d Statistical significance is at the 5% level. 22 Untreated dental conditions have the potential to affect children's speech, social development, and quality of life. Children in families with income below the poverty level have higher prevalence of dental caries than children in higher-income families, and their disease is more likely to be untreated. 23 Medicaid spent $3.2 billion dollars on dental care in 2007, 24 which should have helped address oral health problems of low-income individuals. As the share of children and adolescents covered by Medicaid has increasedfrom 16% to 26% from 2000-2001 to 2008-2009-the share of low-income children with dental insurance should also have increased. However, providing children with Medicaid coverage does not cause them to see a dentist as frequently as privately insured children, even though Medicaid coverage for dental care for children is likely to be more comprehensive than at least some private dental insurance plans. 8 Among the reasons that children and adolescents covered by Medicaid do not receive care are low payments to dentists for service, burdensome program administration requirements that are not required by other insurance carriers, and lack of patient education that can lead to frequently missed appointments. 25 The results of this study support the claim that low Medicaid payment rates are associated with children and adolescents' receiving less dental care than children covered by private insurance.
In the current economic climate, many states are looking for ways to control costs in the Medicaid and CHIP programs. Results from a 2010 survey by the Kaiser Family Foundation and Health Management Associates indicate that more states (37) are considering changes in provider payment rates to contain costs than any other health policy, including pharmacy controls (30), benefit reductions (14), patient co-pays (5), and eligibility cuts (1). 26 Although the federal government requires that Medicaid provider payment rates be "sufficient to enlist enough providers so that care and services are available," this requirement generally has not been enforced. 27 Although the federal government has always strongly influenced state Medicaid and CHIP eligibility rules and services covered throughout the history of the programs, it has intervened much less in provider payment policies. However, the Patient Protection and Affordable Care Act legislation, signed into law on March 23, 2010, called for increasing Medicaid fees for some primary care services performed by primary care physicians to Medicare levels for 2013-2014. This legislation is evidence of newly increased attention to the issue of provider payment rates under Medicaid, even though there has as yet been no policy initiative aimed at dental care.
Although this study examined the relationship of Medicaid reimbursement and dental care received by children and adolescents using a fixedeffects model and compared care between Medicaid and private insurance, there are limits to the study. First, the state Medicaid fee for child prophylaxis for 2000 had to be estimated from the state adult prophylaxis fee in 2000 and the ratio of child-to-adult prophylaxis fees by state in 2008. However, this is not expected to substantially affect the analysis because the fees for different services are highly correlated across states, suggesting that states with relatively generous fees for one service also tend to have relatively generous fees for other services. Second, information on how the generosity of dental fees for children with private insurance varied across states and over the 2000-2001 and 2008-2009 periods was not available. Therefore, this study relied on changes in state Medicaid fees over time relative to general inflation, rather than changes relative to the generosity of private insurance fees, which would have been preferred. Third, the comparison to privately insured children may be conservative because not all children with private health insurance have dental insurance. In fact, the 2008-2009 NHIS indicates that only about 77% of children covered by private health insurance had dental insurance, about 60% through a supplemental plan, and 40% through their main health insurance plan (author's calculations using the NHIS). A comparison to care among children with private dental insurance was not possible because the NHIS did not ask whether one's main health insurance plan covered dental care until 2004. Finally, children are not randomly assigned to states with different levels of Medicaid dental fees. It is possible that children in states with different Medicaid dental fees have different levels of access to dental care for reasons other than the fees. This study controlled for that possibility by using state fixed effects to consider how changes in children and adolescents' use of dental care were associated with changes in state Medicaid dental fees. Changes in use of dental care among children covered by Medicaid and CHIP were also compared with changes for a control group-children with private insurance. Results indicated that increases in Medicaid fees increased use of dental care among children and adolescent covered by Medicaid but did not affect use of dental care among privately insured children. However, the caveat that the conclusions in this study were obtained from ecological data should still be acknowledged.
This study found that changes in state Medicaid dental fees between 2000 and
